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 } INTRODUCTION 
Demyelination leads to a substantial functional impairment of the nervous system, reflecting the fact that the myelin sheath is an important phylogenetic invention to maintain the axon's functional and structural integrity. Major causes for demyelination are autoimmune inflammation, toxic agents (anti-mitoticΧ), metabolic dysfunction, and mutations in genes 
related to the myelin sheath or other components of the nervous system. Many commonly used chemotherapeutic agents, such as Cisplatin, are restricted in their potential anti-neoplastic effectiveness by their side effects, with one of the most problematic being induction of peripheral neuropathy. A successful prophylactic treatment of Cisplatin or Vincristin 
induced neuropathy could allow more intensive and hence more effective anti-chemotherapeutic therapy.  
Here, we used a reproducible in vitro demyelination-remyelination model based on primary cocultures of rat dorsal root ganglia (DRG) neurons and Schwann cells (SC). The cultures were maintained in neurobasal medium for 7 days in presence of Nerve Growth Factor (NGF)  to allow SC to populate the DRG neurites. On day 7, cultures were supplemented with 
ascorbic acid to initiate basal lamina formation and myelination for 7 days. On day 14 of culture (7 days post ascorbic acid), test compounds (forskolin, vincristine,  cisplatin and Pxt00002 at different concentrations) were incubated in standard neuronal medium with NGF and ascorbic acid.  
Here we showed that Pxt00002 could be a possible appropriate therapeutic strategy to interfere with the progress of the still incurable demyelinating disorders of both the peripheral and central nervous system. 

SENSORY NEURONS (DRG) /  SCHWANN CELLS (SC) CO-CULTURE 
 Rat sensory neurons were cultured as previously described by Cosgaya et al., 2002 and Rangaraju et al., 2008. Briefly, 15 days gestation pregnant female 
rats (Sprague Dawley; Janvier Lab), will be killed by cervical dislocation. The embryos will be removed from the uterus.  DRG of each embryo were 
collected and dissociated by trypsinization (trypsin EDTA, 0.05%; Invitrogen) for 20 min at 37oC. The reaction was stopped by addition of DMEM 
containing 10% of fetal bovine serum (FBS) in the presence of DNAase I (Roche). The suspension was triturated with a 10 ml pipette. Cells were then 
centrifuged at 350 x g for 10 min at room temperature. The pellet of dissociated cells were resuspended in neurobasal (Invitrogen) containing 2 % de B27 
(Invitrogen), 1% of penicillin-streptomycin (Invitrogen), 1 % de L glutamine and 50 ng/ml NGF (Sigma). Viable cells were counted in a Neubauer 
cytometer using the trypan blue exclusion test (Sigma) and seeded on the basis of 12500 cells per well in 96 well-plates (Greiner) treated poly-L-lysine. 
The plates were maintained at 37°C in an humidified incubator, in an atmosphere of air (95%)-CO2 (5%).  
 The cultures were maintained in standard neurobasal medium for 7 days to allow Schwann cells to populate the sensory neuron neurites. On day 7, the 
cultures were fed with standard neuronal medium with 50 µg/ml ascorbic acid (Sigma) to initiate basal lamina formation and myelination.  
 

DRUG TREATMENT AND STAINING PROTOCOL 
Kinetic of myelin formation protocol : cells were incubated with or without 50 µg/ml of ascorbic acid and with or without PXT00002 during 5, 6, 7, 8, 9, 10 and 11 days (12, 13, 14, 15, 16, 17 and 18 
days of culture). Half of this medium was changed every other day.  At the en of incubation, cells were fixed with by a cool solution of ethanol (95%) and acetic acid (5%) for 10 min. 
Toxic agent treatment protocol:  cells were incubated in the culture medium with 50 µg/ml of acid ascorbic during 7 days (14 days of culture). After incubation, 50 µg/ml of acid ascorbic and toxic 
agents : Forskoline (FSK), Cisplatin (Cis), Vincristine (Vin) with or without Pxt00002 (at different concentrations) were added. Half of this medium was changed every other day. After 24, and 48 hours 
of incubation with 50 µg/ml of ascorbic acid and compounds (total of  8 and  9 days of acid ascorbic incubation), cells were fixed with a cool solution of ethanol /  acetic acid (95/5) for 10 min. 
 

After permeabilization with 0.1% of saponin, cells were blocked for 2h with PBS containing 10% goat serum. Then, the cells were incubated with different specific markers of myelin and neurons: 
 (a) a monoclonal mouse anti-myelin associated glycoprotein antibody (MAG, Millipore), (b) rabbit polyclonal antibody anti-myelin basic protein (MBP, Sigma), (c) a polyclonal rabbit anti-
neurofilament 200 antibody (NF, Sigma) and (d) rabbit polyclonal antibody anti-PMP22 (abcam). These antibodies were revealed with Alexa Fluor 488 goat anti-mouse IgG (Molecular probe) and 
Alexa Fluor 568 goat anti-rabbit IgG (Molecular probe). Cell nuclei were labelled by a fluorescent marker (Hoechst solution, SIGMA). 
 
STATISTICAL ANALYSIS 
Per well, 20 pictures were taken  in the same conditions using InCell AnalyzerTM 1000 (GE Healthcare) with 20x magnification.  Analysis of the neuritis networks and the myelinated axons were done 
using Developer software (GE Healthcare).  All values are expressed as mean ° s.e.mean 
Statistic analyses were done on different conditions (ANOVA and/or Fischer test).  *p < 0.05 was considered significant. 
  

Ascorbic acid effect on myelination (A) 
Application of ascorbic acid on DRG/SC coculture on day 7 induced a myelination starting 
~day 7 with expression of MAG, then on days 8 and 9 MBP and PMP22 appeared. 

FSK induced demyelination (B) FSK washout induced remyelination (C) 
Inhibition of PKA was shown  to block the morphological changes in Schwann cells induced 

by raising cAMP levels with forskolin and prevented the formation of myelin in Schwann 
cellςdorsal root ganglia (DRG) neuron cocultures (Howe and McCarthy, 2000).  
FSK application on day 7 with of acid ascorbic (14 days of culture)  for 24h induced a large 
dose dependant demyelination (c). Removal showed a spontaneous remyelination from 
24h.  

Vin induced demyelination (D) 
Vin was applied on day 7 (post ascorbic acid). Vin showed a large decrease of myelination and neurite of 
DRG neurons depending on concentration and time of application. 
 
 

Protective effect of Pxt00002 on demyelination in DRG neurons / Schwann cells : 
A model of demyelination-remyelination 
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Effect dose curve of FSK (24h)
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Cis induced demyelination (E) and neurite inhibition (F) 
Cis was applied on day 7 (post ascorbic acid). 
Cis showed a large decrease of myelination  
of DRG neurons depending of concentration  
and time of application (E). 
Same results were observed on the neurite 
outgrowth. Application of Cis significantly 
inhibit the neurite outgrowth (F). 

Effect dose curve of cisplatin on myelin formation
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Effect dose curve of cisplatin on neurite inhibition
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Effect dose curve of vincristine (48 h)
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Effect of Pxt00002 on myelination 
Pxt00002 was applied the same day as ascorbic acid for different timing (5, 7, 9 and 11 days). Pxt00002 was able to enhance 
the myelination effect of ascorbic acid (G). Pxt00002 alone (put on day 7 of culture) was able to induced myelination (as level 
of ascorbic acid for the highest concentrations) after 5 or 9 days of incubation (H). No effect was observed on neurite 
outgrowth (data not shown).  

Pxt00002 effect dose curve on myelin formation (- ascorbic acid)
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Pxt00002 effect dose curve on myelin formation (+ ascorbic acid)
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Protective effect of Pxt00002 against FSK, Vin and Cis injuries 
Pxt00002 was able to significantly reverse the FSK demyelination  (100 nM and 1 µM) (K), and to inhibit the myelin injuries 
caused by Vin (I) and Cis (J). Moreover, Pxt00002 displayed a neuroprotective effect on neurite inhibition induced by the anti-
mitotic agents (L). 

Here, we showed the neuroprotective and the myelin protective effects of Pxt00002, on a robust and useful cellular model of  myelination/demyelination.  Interestingly, Pxt00002 not only protects from demyelination but also enhances the myelination process and protects against the induced neurite inhibition.  
In the light of treatment limiting neuro side effects of Vincristine and Cisplatin, ones of the most widely used chemotherapeutic drugs and the lack of any currently available prophylactic treatment or cure, PXT00002 appears as a promising candidate that warrants further testing. 
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